Changes in the endothelial cyclooxygenase pathway in resistance arteries of spontaneously hypertensive rats.
Vasodilator responses to adenosine and acetylcholine (ACh) were studied in ring preparations of mesenteric resistance arteries of Wistar-Kyoto rats (WKY) and spontaneously hypertensive rats (SHR). Adenosine (10(-7)-3 x 10(-4) M) caused relaxations in rings with endothelium. The relaxation was more pronounced in WKY than in SHR. Removal of the endothelium in WKY, but not in SHR, reduced the relaxation. In rings without endothelium, the relaxation was identical in the two strains. In WKY, the cyclooxygenase inhibitor meclofenamic acid attenuated the relaxation to adenosine in rings with endothelium but not in rings without endothelium. With meclofenamic acid, the relaxation was identical in WKY arteries with and without endothelium. ACh (10(-9)-10(-4) M) evoked endothelium-dependent relaxations in WKY. In contrast, in SHR the muscarinic agonist evoked contractions at higher concentrations (10(-6)-10(-4) M), whereas lower concentrations of ACh caused relaxations similar to those observed in WKY. The contraction in SHR was completely inhibited by meclofenamic acid, and with meclofenamic acid the relaxation to ACh was identical in WKY and SHR. Thus, adenosine evokes endothelium-dependent (through release of cyclooxygenase product) and endothelium-independent relaxations and ACh evokes endothelium-dependent relaxations in rat mesenteric resistance arteries. In SHR, the endothelium-dependent responses to the agonists are altered owing to the changes in the endothelial cyclooxygenase pathway.